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2 2 3 2 3 W^tWI^ 

[0032] c(Dm<D&mz, tzv'wmTHBixfWfc 

Sg3 2 1 tLT®m^ 0 nJWI§§3 2 2 £ 

LTfi, «£\ A*fH^2{@©?FPij5^7 (DB 
M) £fi£#IE LCtlh D BMtT I , Q f?Mf ^ £ i§ 
£2ftfcM^|iH:£|i^B£jjSi'r 5 @!& SP^fi^^IIt 
£DAMH^WI2iM5lE«r\ m^Ztff 

3©ssy©-gpxa^?r, <KDW£m%K&*)mt> 

3 2 2 3 2 3 fcLT7tn?©*iffiXfci 
*E£<fc D*©&ffl*e&mSg$A£i»£ • HT't 
5#>r7£ffl^TVS;fca&, ?H©it5iJ«3 2 4fr5£n 

f5D/ASiftffi3 2 9%WtlfXV& 0 W_ha- 
0t»^f\ enBnJ^l®@SS3 2 U nl«l^3 

2 2&tfpJ^Sgg§3 2 3 ffiS©«fiic^t-S C ^ & 

[0033] H4\ wrasBiiHi883 2 l^ouattt, 

AGC0SS3 2 5Rtffi7°y3 2 7*WS>tlT0^o 
AGCISIS3 2 5{^ 3 1 tl/c I F© 

U ?n{C<fcoT^fil2 OF 1 3©AGC@SS2 It felt 

AGC0SS2 1 i;^]i;#tti;LT*5<o BP^^ ^(Dfm 

^ , cn^ a g c @s§ 2 1 m 3 2 5 mtM^imu 

fSo A G C 0?§ 3 2 5 tfc'ttSfJfffjiB^ia^ * © 
rtSffT?&£2 t, ^ 5 fj[Jil«J±^ 5 e £ T* 1 5 o 
SISTfiiJffl]^3 2 4 ti, C VM'Mmm, A G C 0S§ 3 2 
5<Z>iflJ#£^1-1if8fc bT, A/D^«^3 2 8 fC<fc 0 

[0 0 3 4] a/c, *7°7 3 2 7 AGC|h][E§3 2 5 
^bTBj^»®0S«3 2 l^tfftl&$nSSfHfH^* 
-SP^RL, ja^WJfgP3 2 6£{Jt&T5 0 JM?MM? 
*f^3 2 6 ti, l fSXttSSfi^rV ^7;WH^II0 
SS (DSP) , Ts^YlWty^m^^X, W$L 

Wigfltt: J: o 'J 7;PSfF^® 0 (±1 L, ?H» 
0JM3 2 4^fft|&-r5o 

[0 0 3 5] AlWiWIt©-'^ Jf?MM?*fgP 

3 2 6^AGC0S§3 2 5fr5H5ftS1SfB£g-3tig 
g0J«3 2 4^T9l))m^5o ^CT\ ?H» 



17 

mzmmzrctbtommm • mmwK-j^x, m 

[0 0 3 6] ( 2 ) * + y^;Wf ^©^jS&tHiiJSM 



£f\ 0O}A^ ( l jg) iitL^D/UMl 0d 
B t o T t ^ ttlf WiMSC^HttiT^fWJ U 

f cfc 5 td±i|g£#^ft t y /;W«^tl;:ft 
5o Jt«©fcft, 7>r+2 6frt>7>Tt 1 1^©@ 10 

o jA^^nijii^c^g-ew^ d / u tt=mm±K l * 

Ho (ffl) = Ho« (ffl) • Hot (ffl) 

3 x p (- j (to t a + 
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* tc^mxmim^mm l ©ffM-e H/^-r s £ , h 

4 j; 9 fd U 7°;V$W(S i: A, £ & & 5 „ 

[0 0 3 7] Z<DV 7°;W»»«, H 5 Eiftf 
;Md<fc^T, fM^^So dWrVWi, 0DjA^&tf 

ftff L Tl ^ I ^ t? © ^l«ffi©eiHSHo ( «) ) 

k, m^mtWM^~f(Dmm§m, m z 

BSi] 



fiu Ho, cm) : g#ia i o v&mmm 
Hot (a) :mm2o<D&mm& 
a : sfin i ommm2 osmm 

t a : mm I 0&ffiMf8il2 0t4WI|!ffl [s 



d] 



a) ) 



1 O&ffilffl 



- (1) 

12 OT'^CI 



fli:,c I r 



e c] 



Hl (a)) =)3 • e x p (- j 
. )3 : 0f9EWJ# (S£) 
: ±S}d*trS0DE&S©®S§BtfS [sec] 

: mKmzmv&vimm trad] 

Hlo (ffl) =Ho (ffl) / (l 



a) [r ad/s e c] 

"tWC^"^ filH&Hi (a)) 

* [152] 
(o>t 13 + 013) ) 

lo (ffl) ti&OjS 

* [S3] 

-Ho (ffl) Hl (ffl) ) 



- (2) 



= a • e x p (- j (a) t a + 0 a) ) / 
(l-o • 13 • exp (-j (a) (t a+T |3) 
+ (0 a + 0 13) ) ) } 

(EliiS(HLo (a)) tt, H3tC/^L/ctf-iJ|g*i:m 
U^l/fcWtSSJBfcaS (06) o H6tt, 0/5 = 
0, 3 0, 9 0 [deg] OWftlfcOl^T, 0t>& 
*=lfe D/Uj£=6dB, ±?£(dftt50 t )jA&fi 

ft©fraIHim («)) fcff^TS Off fcftfcfc 



• (3) 



[0038] m 6 l /c u -fji^mz y - u ifi u 

§6MB»6S 7 ~H 9 Kips#ftW#StU 

1 2K;jVr#ffitf#5ft5o dtlS ©9 -5 B7M>'01 
01*0 0 = 0 [deg] ©i;^©, H 8 SD^'IEI 1 lttfl 
/3 = 3 0 [deg] ©fc£©, 0 gftlffi 1 2 B 0 0 = 
9 0 [deg] ©£$©, fLt^Ltt^o CCIC, 

HDjA/VeSffffWdADjA^ £©Sfi©@9jA& 

y^*t)jgL ({0L0f3jA^©«5gLt#^MsL £ 

He («)) =y • e x p (- 
(ML, y : @!)i£2tff+>fe5 3 0©W# (il£) 



[o o 3 9] 2:km&frK®tzm<Dmfrt>wt> 

fr&£%Q, m 7 ~K 9 Kin L fcWmiSLK y 

i o~hi 2KfrLtdmm\±Km%jy>^7smt 
mmz-vKt, m - ^mt^mKmm^Afr 
%i(Dmme $xh%o k7~hi 2^<Dwm^^, 
40 sit • «-r^^0o^?iS©»ri^p5 d tt> x x^ 
5 0 ^lt, dtip>©'t»is^x5nna\ hi 
o k, mm*<D®^mmKttbmm 

mw^^ y^Mm^mmK^z^x, m 

B# tfj© 0 0 a*^** + 5 d i: tfx 1 5 c 
[0 0 4 0] <fcDMdH;ti£^©£9td%5 0 Sf\ 
0 0 >t 7 3 0 ©etna 

j (ffli y + 0 y) ) - (4) 

50 ry : [HlOjAW+^^SOrt^USaW^ [s 
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e c] 

0y : 0D&&4^^-fe7 3Oft-£4i;§$ffli 

d] 

Hlc (ffl) =Ho (ffl) / I 



*iS (114) c 
r a 

[&5] 

-H« (a)) He (a)) -Hl (ffl) Ho 
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il©tr;^f*©fElHSHLc (a>) 



(ffl) } 
(5) 



\t, cvmmm^ u) ffmmm, u) * msi 

He (ffl) =-K • Hoi (ffl) • Hl (ffl) 



- (6) 



0©£j§ilf&Hc (a)) £j&Kfflffltnfcf«fct\ clC * 

Hoi (ffl) =0t • e X p (- J (ffl T 

(ML, oi : mm 2 0(D$m t a , : jiff St 2 Ort 
CSj®@$IS [sec] 0ai :Mf«t2 0rte'£i;?> 

[r ad] -pg-rcfcfc-rSo 3 (6) fc*Lfc£ 
y=K • oi • 0, t y = T oi + t 
(8) tft5 0 

[ 0 0 4 1 ] 5pJ# y tt, A G C 0S§ 3 2 5 ©flJ^Rj^ 
SS«83 2 3CfcntS«g*ATS*So jBSSWt y 
tt, A G C 0S§ 3 2 5 5®^nM15l0Sg 1 
3 2 1 -?%4$€5a2£BtfST-£S£§ 0 (Affile y 
tt, A G C m 3 2 5 S&ffll^Rj^fflSg 

3 2 2-?%4$#§^ffite-?£SSo 

a i , t a i RXimm ea,S, *GtaJgBr?i& 

5 (A G C 0S§2 1 ©*iJ#&{t#^Cftfc#-3£ffl*0 
l£ftl§»<) o *7°7 3 1 

ct^^^y^mm^^m, mm%*\ 

LfeSm€#*aS9W»«f*3 2 6tf F F T : 

yii«) <fc o^sa*LhT*jB*ftT±SiS' 
mnmrnzv fmmmb cm 1 ®©f f 

t) , ^-©u7;Wi5ff^B#rM^IISLTisl®|iJ« 

3 2 4^Ht7-Ux^LT (H2g©FFT) 00 

5o ^-CljgSKS^t, iHi-fjiWS 2 4ttnjg 

jl®0Sg3 2 1 KfcttSjSPflST, WJW|gg3 2 2 

AWL, ftlC^T, ^y-fe/W^0DjA^ 



It + Bot) ) - (7) 

&m%. S (7) f'iALfcltffl^tlt^ 
OR 8] 

i, 0 y = 0 ai + 0 /3+tt [r ad] - 

mi±L^m±T& 0,00 en? 
' [0043] ( 3 ) mtawm : r-7;WM 
*^MIte:i^ *M£, 0D&&^1£U7;W«) 

F F Tig&££ttJStttt5T-7;l'£{Mt5o £©T 
-7>£fMt2>^c^ 7>Ti-2 6frt>7VTt 1 
1 ^©0 0 jA^£*«11^0^1It#©#&-?iIo T 

[0044] mtmaz, $1% immmm 2 4 kx 
ma^mmmmMM^ d, 0, a) tg^j 

: pM«»§3 2 1 , n»ffl^3 2 2fttf bMtI 

s§§3 2 3*»tS 0 ^©iSII4^^;WH^4fijc0 

SS3 2^&HitlSn5ff^ 5*^3 3 
^ft£ftfc±T% #7^3 4tT§{HfH^d§^fl 

0 1) jAWt>t7 3 0 F*g-z?jg& 
gttT^Sfr^ MdtfL0O}A^^SCT^ 
ffl^&iiYo 8£o T, mm 1 0 © I F 0 U TSJ8?fr & 

m^snsm^fcti, 0 0 M«4Ltfc 0 ^0 0 



Mmmv±ti7°y 3 4 trSffff^t^^^Si: 
i: K <fc <0 , 00 }A^S©I^Sip-e U 7;WM£f(K7!/S 
WffiLTt^ (HI 3) o 

[0042] cojgatt, m 1 5 t/^-fjlfttH^ff-iJIS 
utTs^ttsnTt^o L©m, i»0OjA^ d 
/uit= 1 0 d B©tt!T\ Juicjiats^t^oii 

}i©#]Itffi^0O}A^^-vy-fe7 3 O^gjff*^ 31 

m m mm l /csa^s l t o 5 0 lt re s *^ 

£*5^ H4t^L/cfe©^m 'J^WSt/i 



U7°;iVSff^mSc 

[0 0 4 5] L©V7°;Hff^, ^•v>^;Wl^4fi!c0 
Sg3 2 rt©lirSWJfgP3 2 6 raomu ffli 
SP3 2 4fCTF F T%MtZ.tfc£<0, %-^y^M^ 
0 rf.V I , i | 1 m'i1(-I"J 1 "\ Iff II' 'jm'j 0 i Jilt 

m (t /s, 0 13) ffiffla©fi^ (t, 0, 

A) fcftjStfttSCfctf-rtS,, 
[0 0 4 6] (ML, 0OjiWt>t73 O'xCA^fl 



(12) 
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#§3 2 2&tfnM«g3g3 2 jgi, SMM 

wmmwat^Tcbirmi (access 3 2 5^) # 

£So fct, (t 0, 0 jS, 0) £ (t, 0, A) 

^K2tl/ct\ S/c, C©fljSISffi& ACCESS 2 is 
tf 3 2 5©ftft£J:oTj!jiftSo *^M«*5^T 

a, T-^Mm^miy^mm^^m^ 10 
<fc 0 mm^mis^mmti^rcrctbm 

[0047] *mmmx&fz>T-y'Mmii, m 
L/cfi^ (t, 0, a) mmmicm^mmm^ 

( t , 0 , A ) U 7;WM« 0 ft LR 

T3w)-?)vm^ f T*ffc\ ^©isnifen/ctH 

ffi^fi^ (t, 0, A) W£#ftJSf>f#5C££<fcD 20 
tf^nSo J tfiDi|g£#5ti5T~7;l/tt, HI 6 (a) 
£*1"$lItrt§"Z?&tK HI 6 (b) fc^-fJc-Sfc, 1 
MSr, ^10, «g$A©£«lfc:<fc0£8Sft5 

H^7cSH©ns/j^fc, u f f mem**f 

LT^5fc£K:#5ft5y -?mm> F F Tip 

r , mm 0 s^Mg^Acwg^^tH-rs c t 
l xm mm % mm % „ 

[0 0 4 8] S/c, ±$Kflt5@D&#$©jg©$ 
SSt T0 0 }A LTt^±§^ 0 StfMg 

* a & @s l xm&m T%mtz&tct%<Dv y°m 

&(D F F T£H©Sft, j©!^ t M*§*A 
LTiSl 0 taSffi £ I?© U 7°;VStJ£© F F Tip 

Mm^M^TM^W0£@SLTM 40 
g* A ^IfKWc £ £ © U 7°;WM© F F T 
fcfc, S^£ata£fc-&5<:fctf'£ff5 0 HI 
6 (a) t^L/cr-7;HP^fi^ (t, 0, A) g 
KV7)\$m<DV F TiaH^j£^tj-5T-7>a, & 
■TLfeifJST^^o HI a® 

HflS r ©?«Sc£ LTfMLft§K>T-77k SMM 
0 LTfMLftiS^T-7;k MtftMg 

*A©^Si^LTfML/cg^r-7;^t^ 38 
7;V^ 5 n 5 r- 7 \m • HH 
5<fcatLTt><fct\ HM^LTtt, F 50 
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ca-^tia^ (t, 0, a) mn\t%o 
[o o 4 9] wmmT, mme, Mg*A^ #n 
iDtHD^ft24rr0DjA^#ts-r5±§^ hi 6 

( a ) t^tf-7;^f«t 5 £ fct-atf- n 3 ffi 0 ©fi 
£tf (t, 0, A) ^n?tlKO^TU7°;WM^F F 

Tig*©«#^ffefe«^?)^t\ ctucflu hi 

7 t^-rr-7>^fMf-5 £{i 3 x n HOfiffgiKgT* 
<fc^ 0 fcT, H l 7 ^-fr-7;^fflL^ U 7 h 

$rtr<:i:^T*&3o KM. Hi 7©t-7;V«8L/c 
^XtilS^^SM^HtfL^ltna^S^t^^, 

hi 6 (a) i^LrcT-fjvmmmbmm^ 

ItKtt LUIt) iA^^ t>-b7 3 0 #3® t JS^r? t § o 

[0050] ( 4 ) mmmmft ■. wmm 

2#tS«S»^3 2 6&ffiIS0J»3 2 4 ©lift 

[0051] mmit, at\ Mg*A^+^^< 

3 2 4 & nJ^Mggi 3 2 3 ^tlffll 1 5 , * 7^ 3 1 ^ 5 
*7 7 3 4 t5J5Sfflm#7iM*-V >^;WI^(e1SS± 

^<Dfimx\ 0 0 3 0 KX R F ©^fafa 

(10 0) o C©«lBP^0O^^-v>-fe5 3 0<D* 

*.=7 3 0 ©i)ff©f^«: L tc, 0 0 ^r^Cf^^^tti 
[0 0 5 2] C<DimX\ **y&\rfm£f8®&3 2 

im^^^-^-y^mnt^ hod 0 ^tH-tw 

tlSU7°;WM^ftiLF F T*ff >?feS 0 
^©rtgt-Q^rafttH 1 9*ffl^T^1-5 0 

[0053] mwmmm3 2 4 a, ^^7>-^>© 
mmcx^mnrcmmux, immmmf—y 

w¥k<D%mmMm.t^ (1 02) 0 cot*. % 

j?S$tlTt^©T-ferL(ftft)^t\ SSf!ifflgP3 2 4 
&s <: © <fc 0 K L Tf# 5 n/cffOffl @ g*^*n 5 <fc 
a, nT^a®0SS3 2 1 , nIWI§§3 2 2&tf nISM 
ggg3 2 3«:W-r5 (1 0 3) o 
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[0054] ( 5 ) mm® (om ■ mmmmmm 

£ <D £ o K L T HI 0 }A # * * y -tr 7 3 0 £ £ 5 -V > * 
Xr7 7°l 0 4-1 0 Q(TM{WW&LmiZft%o X 

T77°i o nm^7)\y~f-ymm^xTyf-v 

^^^;Wf^©I»?jOM»!LftF F TJSHtf 
[0 0 5 5] llE, wMXT-y^l 0 3X(il 0 6* 

^^^;W»^ftlSl<h LT, Sffff^tca 

si e &mig*A «ovf n@ o ^^^©^itn^ 

fcfcOit£&S 0 XT77°1 05m iHHfrJ 

W 3 2 4 tf, fiHIXT 7 7° 1 0 2 Xtt 1 0 6 £TB!£ 

l ft» g 5 , zmmwxm^j&is nrc** 
v&vmK&mm : &<s®=f : mzm%iffl*, m 20 

TSo W0W3 2 4 ^ C©1fN8£S-cJ£*+>fe 

ft X ^ * h ;Mf fgfr & ftSt 5 £ <fc !K 00 
K £04CftT$tiftS F F TBRttm* 
[0 0 5 6] M(J«3 2 4 «, Xr77°10 5tT 

m^mmm % , mm e mswim a mm s 

(10 6) 0 4^y^;W3^©^«P£B&£Lft|g©F F 
Tiamts^t»#^T, ^fflieM$g*A£$fj 

3 0«, 0i3}A^©«r£©^ftt^LgS)WcS/cffl5i 

[0057] (6) mvrfr-ry 
xt77°i 0 0 A^mmnm^yii-^ 
yv\z, mi sKBZtis&oK, s-f, iarSS»l/fsP 
3 2 6t£SU7;P«D$ifiii: (200), agchi 

S§3 2 5Kfc'lt50JSS*JEE©IH»OTgP3 2 4^\©A^ 
#(201), Hfi^tlSo 'iSHM^ 2 4 K A G C 
HISS 3 2 5©»«J±?:A*TS©«, }IfHli2 Oft© 
A G C HISS 2 1 £ £ 5 0 0 ^^©gftfdjgffi 40 

[0 0 5 8] Ml«2 Oft©AGC0SS2 IB, 7>f 
•f 2 6 frSff tSfSMf l^;l/?©»B2&m£fT* 5 «fc 

•5tTSft&©Hisr£&So fj^a; 7>fti ikx 
9gM2nzm%(DWvimi : Lrc£%K\t, agc 
hiss 2 iau©fgT5>^i±sL, %mwmm^mwx 

mmmwmj&nz t, hioe&^s D/ujta*£ 
ftts waif, 0 50 



(13) #H2 0 0 1-2 8 5 6 2 
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dBffiTfS^ AGCHISS2 lBg#©^J#£l Od 
B ^ftC^T^m©^^^!!^^ 

s# 1 0 d b m s o ft © 1 0 0 jifrmmo-M 

0t)ii*^SD/UJt^l 0 d BffiTf S£ 
££&So 

[0 0 5 9] AGC0SS2 1 ©i&fl^fB D/Uj£©g 
fcKftffl-fSfcfi, £©lMM^S^g#£So d 
Cfc* ®<9&fr*vy^730(DAtl®KAGCM$,3 
2 5 ^ttTfcttfcf, AGC HISS 3 2 5 KfcttS 
]£(D\mM\M^ AGC HISS 3 2 5 ©fJffcD^ftfr 5, 
HI 0 D/UWt^filftSo S»f!iffl 
S3 2 4I4, Xr77°2 0 ltTA^LftA G C HI[ES3 

2 5©fjiJffl]«J±fi^?)s 0t)3A^d{£5D/U|t©Sft 

»i8^tt±»smi^;l/fiDafi:»*fftflL (202) , 

lSSftT^5T~7^fiDrt8*tfIE • MlffS (2 0 
3) c 

[0 0 6 0] Mt, AGC0K3 2 5C*jlt5ftlffll«£E 
*^AGC0SS3 2 5^\©A7J^^KjSCT4fiic$ 

^^WPLTl^il^^l-rS^^ AGC 0SS 

3 2 5t*5tt5ai]*E©ffl©^ft^50OiA^t^S 
D / U it t S L 00 

»*IW»«JEA^B5£ • iififsft&c^a^ntf-rs 

n(f HH*^^, 1 1 ^ S H H t « 4^ - v > -t ;!/ $ n 
TO^O^l^a, AGC HISS 3 2 5£fctt5falfflWE 
^HIDjA^^ CJ7°;W^) <DBm%%tfT^%o z 
<Dfctb, AGC HISS 3 2 5 £fctt5OT«JBE©g{fc£K 

T^-©* * D / u t«iiJc^a±rS©SfH is^mit t 

mt(DXHt, ^^>^;WH^©AGCHISg3 2 

its a^j ^MPEaiP^fjiJimffia, fi©srsSfH^ 

^t^tSAtl^^M^^ HIO^l^T-^a-3 
*«fi • ffiMI-Sta, fiJ^^K 2 0 tc^^ns <fc -5 

©ISS^A G C HIS«3 2 5 ©ffiBUffi^SSCftiaUt 
T7 7°2 0 3tfc'ttSMfT^II?:llti : -rSo (ML, ±Jg 

[0 0 6 1] Sft, ^tfeji^ft^\ AGCHISg2 1& 
tf3 2 5©#tt, #t«fMftt#9^M©Sft?:S 

o T fe , A G C HISg 2 1 Stf 3 2 5 tt^ffiJPT-fe 



(14) 
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%<Dfe%ffi&t&Z.£V, MAGC|h][E§2 IR&3 2 5 

©#ttMt)T»t So A G C 3 2 5 

T, #77 3 lfrSnMi®l0S&3 2 l^NOX^l^ 

[0 0 6 2] Sff»gP3 2 4 {J, fWT\ 7,9 yf 2 

o o Kxmwm® 3 2 6 k x m <o ^ntc u 7;v 

M-y^(Hanning)»I (2 0 4) SO" F F 
T (2 0 5) £5tf 0 £©FFm 7fe^H7~H 12*10 
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»^T§fflL/c <fc 5 U 7;V&ffi^B# PM^Mft 

^mm<o>)m s tnm\i, f f T^PK^as 
i\ ^-ymm 

B»9] 



SU n : -t>7 0 ;V#^f 



w (n) =1/2 • (1-cos (2o/ (N-l))) 

(O^n^N- 1) 
= 0 (Ztl&MtDn) 

- (9) 

* BRIO] 

1/2 • s i n (coN/2) /s i n (co/2) 



Is 



n (o>N/2 
n (a)/2- 
n (o>N/2 
n (to 



[0 0 6 3] CCfc, Xr77°2 0 0T'U7°;WM^ 
tlitSISO^^^l/jSSfc^+^fC^ltn^ FFTtcfc 

0 9?t*ffmk©ffiii) ^ itRWiEStfcAoiS^ 

it, mmm^mtzmmm (ccvn^~ym 
wo ammism, #tf-^*a»t5 *a f f tis 

©SMMSLTt^o Xfy^2 0 5T?l4, CCD 

z.i$^^yyWM*m"T&£i\ 

[0 0 6 4] (7) MtRl}^ 
*M&mAffftKm&LrcftM¥9-2 6 4 7 4 3^1? 

»IKteLTl^„ ll4|«li:LTPff1 

*K(±SKA^#K¥ l 0 - 2 8 17 14^ 



Nn/ (N-l) ) 
/ (N-l) ) 
/2-Nff/ (N— 1) ) 
2-k/ (N- 1 ) ) } •••(10) 

?M*»g/$rM^T^< J^LT^S/c^ S 

mmmu^Yiv^tmm mm) 

Tfe, S/c«m»@ <fc D^MltSB 
[0 0 6 5] CtltMU 

U-^ i: LTffl^T, U 7;WM© F F TgH^ffiffla 
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^fcSftStfsefctf"?^ fci^S&S^ agc 
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